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. $\mathrm{Y}\mathrm{a}\mathrm{m}\mathrm{a}\mathrm{d}\mathrm{a}[8]$ . $\cdots$ . $*$ .
\S 2.
:
$H:=\sqrt{-\triangle+1}+V(x)$ in $\mathrm{R}^{3}$ .
$V(x)$
$|V(x)|\leq C(1+|x|)-\sigma$ , $\sigma>2$ (1)
. $H^{1}(\mathrm{R}^{3})$ $H$ $L^{2}(\mathrm{R}^{3})$
. $H$ . $V=0–$ $H$ $H_{0}$ .
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:
$\mathrm{t}$
(a) $W \pm=s-arrow\lim_{t\pm\infty}e^{i}tHe-:tH\mathrm{o}$ ;
(b) Ran$(W\pm)=\mathcal{H}_{ac}(H)=\mathcal{H}_{c}(H)$ ;
(c) $\sigma_{eSS}(H)=\sigma aC(H)=[1, \infty)$ ;
(d) $\sigma_{p}(H)$ 1
(Simon [6] ). $H$
. (b) $f\in L^{2}$
$f=P_{ac}(H)f+ \sum_{n}(f, \varphi_{n})\varphi_{n}$
( $\{\varphi_{n}\}-$ $-\prime H\text{ }L^{2}$.- ) . $|l$
. .
$(Fu)( \xi)=(2\pi)^{-3/2}\int u(x)e^{-x}\epsilon dX$ ,
$( \overline{\mathcal{F}}f)(_{X)}=(2\pi)^{-sJ}2\int f(\xi)\text{ }\cdot\xi d\xi$
F $:=FW_{\pm}^{*}$ , $\overline{F}\pm:=W_{\pm}\overline{F}$ (2.1)
$\text{ }\dot{\text{ }^{}\vee}$ .
2.1.
(i) $F_{\pm}\overline{F}_{\pm}=1_{L^{2}\text{ }}$ $\mathcal{F}_{\pm}\overline{.}F\pm=P_{ac}(H)$ .
(ii) F $L_{x}^{2}$ $L_{\xi}^{2}$ Hac(H) $L_{\xi}^{2}$ .
(iii) $\mathcal{F}\pm^{Hf}=\sqrt{|\xi|^{2}+1}\tau_{\pm}f$ $(f\in \mathrm{D}\mathrm{o}\mathrm{m}(H))$ .
$F_{\pm\text{ }}\overline{F}\pm$ $H$ – .
$H$ – H $e:x\cdot\xi$ –
.
22. $\varphi_{0}(x, \xi)=eix\cdot\xi$ $\xi$ .
$.\prime \mathfrak{l}^{\backslash }$. $.\cdot$
$\sqrt{-\triangle_{x}+1}\varphi_{0}(x, \xi)=\sqrt{|\xi|^{2}+1}\varphi_{0}(x, \xi)$ in $S_{x}’$ . (2.2)
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$H$ – $\mathrm{A}\mathrm{g}\mathrm{m}\mathrm{o}\mathrm{n}[1]$ .
. $H_{\text{ }}H_{0}$ $R(z)\text{ }R_{0}(z)$ : $R(z)=(H-z)-1\text{ }$
$R_{0}(z)=(H_{0}-z)^{-1}$ . $L^{2}$ :
$L_{s}^{2}=\{u|||u||_{S}:=||<x>us||_{L^{2}}<+\infty\}$ ,
$H_{s}^{m}=\{u|||u||_{m,s}:=||<D>^{m}u||_{S}<+\infty\}$ .
21. ( ) $s>1/2$ . $\lambda\in(1, \infty)\backslash \sigma_{p}(H)$
:
$R^{\pm}( \lambda):=\lim_{\epsilonarrow 0}R(\lambda\pm i\epsilon)$ in $\mathrm{B}(L_{S}^{2} ; H_{-S}1)$ . (2.3)




$L^{2}$ $H_{0}+z$ $\mathrm{B}(H_{-s}^{2} ; H_{-S}^{1})$ $\mathrm{C}$
. - $-\triangle$ $\lambda>0$
:
$\Gamma_{0}^{\pm}(\lambda):=\lim_{arrow\epsilon 0}\Gamma \mathrm{o}(\lambda\pm i\epsilon)$ in $\mathrm{B}(L_{s}^{2} ; H_{-S}^{2})$ .
$(0, \infty)$ . (2.4) $\lambda>1$
$R_{0}^{\pm}( \lambda):=\lim_{\epsilonarrow 0}R_{0}(\lambda\pm i\epsilon)$ in $\mathrm{B}(L_{S}^{2} ; H_{-S}1)$ (2.5)
. $(1, \infty)$ . (2.5) $\cdot\mathrm{B}\searrow$ (2.3)
:
${\rm Im}<R_{0}^{\pm}(\lambda)g,$
$g>= \pm\frac{\pi\lambda}{\sqrt{\lambda^{2}-1}}\int_{\sqrt{|\xi|^{2}+1}=\lambda}|(\tau\hat{g})(\xi)|2ds_{\epsilon}$, $(g\in L_{s}2)$ .
$<.,$ $\cdot>$ $L_{-s}^{2}-L_{S}^{2}$ $\mathrm{p}\mathrm{a}\mathrm{i}\mathrm{r}\mathrm{i}\mathrm{n}\mathrm{g}_{\text{ }}\tau \text{ }.$
. $\lambda..\in$
$(1, \infty)\backslash \sigma_{p}(H)-$ $(I+VR_{0}\pm(\lambda))-1\in \mathrm{B}(L_{s}^{2})$ .
.
$\mathrm{B}(L_{s}^{2})$ - $(I+VR_{0}(z))^{-1}$
$R(_{Z})=R_{0}(-z)(I+VR_{0}(z))-1$ , $({\rm Im} z\neq 0)$
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. //
. $\lambda\in(1.’\infty. )\backslash \sigma_{p}(H..)_{\text{ }}$
.
$f\in L_{s}^{2}$
$(\sqrt{-\triangle+1}+V(x)-\lambda)R^{\pm}(\lambda)f=f$ in $S’$ .
$H$ – $R^{\pm}(\lambda)$ .
. $\sqrt{|\xi|^{2}+1}\in(1, \infty)\backslash \sigma_{p}(H)$
$\varphi^{\pm}(x, \xi)$ $:=\varphi_{0}(_{X}, \xi)-R\mp(\sqrt{|\xi|^{2}+1})[V(\cdot)\varphi_{0}(\cdot, \xi)]$ .
$1/2<s<\sigma-3/2$ $V\in L_{s}^{2}$ .
$N=\{\xi|\sqrt{|\xi|^{2}+1}\in\sigma_{p}(H)\}\cup\{0\}$
(d) $N$ $\mathrm{R}^{3}$ $\varphi^{\pm}(x, \xi)$ $\mathrm{R}_{x}^{3}\cross(\mathrm{R}_{\xi}^{3}\backslash N)$
. $\dot{\text{ } _{ _{ } }}$ $22$ $\varphi^{\pm}(x, \xi)$ $H$ –
$\xi\in \mathrm{R}^{3}\backslash N$
$(\sqrt{-\triangle_{x}+1}+.V(x))\varphi^{\pm}(x, \xi)=\sqrt{|\xi|^{2}+1}\varphi^{\pm}(x, \xi)$ in $S_{x}’$ .
.
(i) $u\in S_{x}$ $(F_{\pm}u)( \xi)=(2\pi)^{-}s/2\int u(x)\overline{\varphi^{\pm}(x,\xi)}dx$ $\mathrm{a}.\mathrm{e}$ . $\xi$
(ii) $f\in C_{0}^{\infty}(\mathrm{R}^{3}\backslash N)$ $( \overline{\mathcal{F}}\pm f)(X)=(2\pi)-s./2\int f(\xi)\varphi(\pm X, \xi)d\xi$ $\mathrm{a}.\mathrm{e}$ . $x$
.
$(.\mathrm{i})- u\in L_{x}^{2}\wedge$
$( \mathcal{F}\pm u)(\xi.)--..\cdot.\lim_{Rarrow\infty}(2\pi)-3/2’\int_{\mathrm{I}^{x|..\leq R}}u(X)..\overline{\varphi...\cdot(\pm X,\xi)}d_{X}$ in $L_{\xi}^{2}$
(ii) $f\in C_{0}^{\infty}(\mathrm{R}^{3}\backslash \lambda’)$ $( \overline{\tau}_{\pm}f)(x)=Rarrow\infty\lim(2\pi)^{-3}/2\int_{\mathrm{t}1}\epsilon|\leq R\}\backslash N\varphi^{\pm}f(\xi)(X, \xi)d\xi$ in $L_{x}^{2}$
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$<u,$ $E_{0}’(\lambda)v>=\lambda\sqrt{\lambda^{2}-1}(\gamma(\sqrt{\lambda^{2}-1}) \text{\^{u}}, \gamma(\sqrt{\lambda^{2}-1})\hat{v})_{L^{2}(S^{2}})$ (2.6)
. $\gamma(\rho)\hat{u}=\hat{u}(\rho\cdot)$ . $\hat{v}=\mathcal{F}v\in C_{0}^{\infty}(\mathrm{R}^{3}\backslash N)$
(2.1)
$(\tau_{\pm^{u}}, \tau v)=(u,W\pm^{v})-$ . (2.7)
W (2.7)
$\int..\langle(1-VR^{\pm}(\lambda)-\wedge)u, E_{0’}(\lambda)v\rangle_{-}d\lambda$ (28)
. (2.6) $\rho:=\sqrt{\lambda^{2}-\mathrm{I}}$ (2.8)
$\int(\gamma(\rho)F(1-VR\pm(\sqrt{\rho^{2}+1}.\cdot))u, \gamma(\rho)Fv)_{L(s)}22\rho^{2}d\rho$ (2.9)
$.-.\mathrm{s}$
$\text{ }$ . $.(2.9)-$
.
$\text{ _{ } _{ }}$
.





. $C_{0}\infty(\mathrm{R}^{3}\backslash N)$ $L_{\xi}^{2}$ $(2.7)-(2.10)$
$F_{\pm^{u}}=F.[(1-VR\pm(\sqrt{|\xi|^{2}+1}))u]$ (2.11)
(2.11) $\varphi^{\pm}(x, \xi)$ (i) . //





– . $H=\sqrt{-\triangle+1}+V(x)$ $\sqrt{-\triangle+1}$
$p(D)$ . $p(\xi)$ :
(P.1) $p(\xi)$ $C^{\infty}-$ $\mu>0$ $<\mu>^{-\mu}p\in\dot{B}^{\infty}$ ;
(P.2) $\alpha’>0$ $\alpha(\rho)\geq \mathrm{c}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}.\rho^{\nu}$ $(\rho\gg 1,0<\nu\leq\mu)$ $\alpha\in C^{1}((0, \infty))$
$p(\xi)=\alpha(|\xi|)$ .
2 $(\mathrm{a})$ $-(\mathrm{d})$ $(\mathrm{S}\mathrm{i}\mathrm{m}\mathrm{o}\mathrm{n}[6])$ .
Ben-Artzi&Nemirovsky[2] . (2.6)
$<u,$ $E_{0}’( \lambda)v>=,\frac{\{\alpha^{-1}(\lambda)\}^{2}}{\alpha(\alpha^{-1}(\lambda))}(\gamma(\alpha^{-1}(\lambda))$ \^u, $\gamma(\alpha^{-}(1\lambda))\hat{v})L^{2}(S^{2})$
. $H=p(D)+V(x)$
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